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Abstract  
The facial expression of anger is considered a salient signal of threat that elicits preferential allocation of attention as expected on 
the basis of an evolved module of fear. Though not explicitly stated in the model, an evolved threat-detection bias should operate 
across different ages. However, developmental data on such an advantage of anger with photographic stimuli is limited to 
preschoolers. The current study compares the speed of preadolescents to those of adolescents when detecting angry and happy 
faces in a visual search task with photos of 9 individuals. Angry faces were detected more efficiently compared to happy ones, 
across the two age groups. Additionally, for adolescents, the anger advantage was modulated by face gender. These results offer 
among the first evidence of an anger advantage in attention processing across development.                                                              
Keywords: angry face, emotional face processing, visual search, adolescents;  
1. Introduction 
The facial expression of anger is considered an evolutionary relevant signal of social threat that should 
automatically activate the Consequently, angry 
faces should be detected relatively faster in comparison to positive faces. Studies have frequently employed visual 
search tasks to investigate this hypothesis. Also, they have cornered the terms anger superiority effect or the face in 
the crowd effect of angry faces to describe the faster and more accurate detection of angry faces compared to happy 
ones (Frischen, Eastwood, & Smilek, 2008).   
1.1. The face in the crowd effect with schematic and  photographic faces 
Studies have offered proof of the anger superiority effect especially with schematic faces, advocating the use of 
schematic expressions. Schematic faces are abstractions of actual facial expressions and have the same degree of 
familiarity, the same physical features that are arranged in different configurations to convey emotion, and are 
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prototypes of real emotional expressions. Therefore, it is argued that they are easily recognized (Frischen, et al., 
2008). 
In parallel with studies of schematic faces visual search researchers have investigated the effect of real 
photographic emotional faces on search performance. Schematic representations of facial emotions can be 
problematic because they lack ecological validity and might artificially inflate the anger advantage by increasing 
similarity among distracters (Pinkham Griffin, Baron, Sasson, & Gur, 2010). Therefore, it is important to observe 
the anger superiority effect in more ecological, but still well controlled settings. Consequently, these studies 
displayed matrices of clones of the same face with the possibility of one of them having a different emotional 
expression. In these displays the only variation is due to the emotional expression. Several studies employing the 
emotional visual search task with photographic faces with one identity replicated the anger superiority effect 
(Hortsmann & Bauland, 2006).  
Designing the task with only one identity in each display does not avoid the problems of artificially increased 
similarity between distracters and of ecological validity. In an investigation of visual search performance when 
using carefully controlled photographs of 9 different real persons, Pinkham and collaborators (2010) have shown a 
clear angry face search advantage compared to the happy face, both among neutral and emotional distracter faces. 
We also replicated these results in a preliminary investigation using photos of faces expressing anger and happiness, 
in both cases with open mouths to control for this low-level discrepant feature (Pitica, Susa, Benga, & Miclea, 
2012).  
1.2. Face gender effects in visual search for emotional faces    
Studies with real faces and multiple identities sometimes have inconclusive results. Juth, Lundqvist, Karlsson, & 
surprisingly, across 3 
experiments, the happy face was found faster than threatening (angry or fearful) faces. In a subsequent study, results 
showed that the anger superiority effect is a valid effect but it depends on several factors ( hman, Juth, & 
Lundqvist, 2009). The angry face was advantaged in search if it was either embedded among homogenous 
distracters (one identity), or it depicted a male. Williams and Mattingley (2006) have also shown that angry male 
faces seem to have an advantage in detection. It seems that in contrast to female faces female faces, male angry 
faces among neutral distracters are more often detected faster than happy faces. 
1.3. The angry face advantage across development 
Though not explicitly stated in the fear elicitation model, an evolved threat-detection advantage should operate 
across development, and children and adolescents should also have an attentional preference for the angry face. The 
investigation of visual search for emotional faces across development is scarce. A few studies have shown that 
children manifest a threat advantage in search performance similar to adults. For example, preschool children 
showed adult like faster detection of both angry and fearful faces compared to happy ones with both photos of real 
faces of different individuals and schematic representations (LoBou, 2009). In a school-aged sample, Hadwin and 
her collaborators showed that children aged between 7 and 10 were faster to search for angry schematic faces 
compared to happy or neutral and on target absent trials heightened trait anxiety enhanced the speed of the response 
in the angry face condition (Hadwin et al., 2003). The detection advantage tended to generalise to both types of 
negative faces in the case of children with high levels of trait anxiety. However, to our knowledge, studies have not 
yet looked into the emotional search performance of adolescents. 
1.4. Objectives of the current study 
If genuine, the face in the crowd effect of angry expressions would be a central mechanism of fast identification 
of potentially threatening conspecifics. Moreover, this phenomenon could represent the foundation of emotional 
vulnerability in certain conditions, such as when the observer has elevated levels of anxiety, turning into anxiety-
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related attentional biases (Fox, Russo, & Georgiou, 2005). Based on the above-reviewed evidence we see as 
important to further investigate the face in the crowd effect of anger by considering three factors: the ecological 
value of photographic emotional faces, the role of face gender, and possible age-related differences during the 
transition from childhood into adolescence. As it has been argued that the facilitated detection of angry faces might 
be restricted to schematic stimuli it is important to use photos in order to look into the generalization of this effect in 
displays that are more similar to real life scenes. Also, the intriguing relation between the expression of anger and 
the male features of the face needs additional empirical support. Furthermore, an investigation of emotional visual 
search in children and teenagers might add valuable developmental data as current models of adolescence suggest a 
reorganization of brain functional circuits underlining socio-cognitive processing (e.g. Casey, Jones, Levita, Libby, 
Pattwell, et al., 2010). Therefore, in the current study we compared preadolescents and adolescents who were asked 
to locate discrepant angry and happy faces in a visual search task displaying photos of 9 different male and female 
individuals. We also included trait anxiety as a covariate in our design to explore the possible modulatory effects of 
this variable on the anger superiority effect. We took into consideration both detection reaction times and percentage 
of accurate responses, however, due to space limitations, we present in the following the reaction time data.  
2. Method 
2.1. Participants 
A total of 85 children took part in this experiment. Participants were part of two age groups: 48 children (23 boys 
and 25 girls) were aged between 9 and 12, and 37 children (17 boys and 20 girls) were between 13 years of age and 
15 years of age.  
2.2. The visual search task with multiple identities 
The visual search task consisted of 126 trials. Each started with a fixation point displayed for 500 ms, followed 
by a 3x3 matrix of either male or female faces until participant response, and ended with a blank screed for 500ms. 
All faces in one trial had a different identity, and the emotional expression of any one of the nine faces could differ 
from one trial to another. The facial expression combinations resulted in 7 conditions: angry target among neutral 
distracters, happy target among neutral distracters, angry target among happy distracters, happy target among angry 
distracters, all faces neutral, all faces angry and all faces happy. The matrixes with all faces of the same expression 
were used to give meaning to the task and were not analysed. Participants were asked to indicate by pressing one of 
two keys whether there was a face with a different expression in the matrix.  
2.3. Spence Child Anxiety Scale (SCAS) 
We used the SCAS to collect data on the level of trait anxiety of all participants. In the current experiment mean 
anxiety score for the global scale was 30.30 (SD=13.08) for the 9 to 12 age group and 27.89 (SD=11.50) for the 13 
coefficient in the whole sample reached .83.  
3. Results 
We conducted a 2x2x2x2 ANCOVA on reaction times, with Target Type, Target Gender and Distracter Type as 
within factors, Age Group as a between factor and Trait Anxiety as covariate. Results indicated a main effect of 
Target Type, with faster detection of angry faces (M=2777.43, SD=511.40) compared to happy ones (M=2915.99, 
SD=574.80), F(1, 81)= 6.84, p< .05, partial 2 =.08. Also, there was a main effect of Distracter Type, with targets 
being found faster among neutral distracters (M=2587.43, SD=544.70) than among emotional ones (M=3106.02, 
SD=541.48), F(1, 81)= 23.31, p< .05, partial 2 =.22. These effects were qualified by a Target Type x Target Gender 
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x Distracter Type x Age Group interaction, F(1, 81)= 9.85, p< .05, partial 2 =.11. There was no significant main 
effect or interaction effect of the Trait Anxiety covariate. To further investigate the four way interaction we 
conducted additional separate ANOVAs on each age group. In the 9-12 years group the interaction between Target 
Type, Target Gender and Distracter Type was not significant, F(1, 47)= 2.83, p> .05.  
However, in the group of adolescents the three-way interaction was significant, F(1, 36)= 7.16, p< .05, partial 2 
=.16. As Figure 1 shows, the male angry faces were always detected faster, but the female angry faces were detected 
faster than the happy ones only among emotional distracters, the Target Type by Distracter Type interaction being 
significant only for female targets, F(1, 36)= 7.12, p< .05, partial 2 =.16. For female targets we investigated further 
this interaction by means of follow-up, 2-tailed, t-tests. These indicated no significant difference in detecting an 
angry compared to a happy face among neutral distracters, t(36)=-1.07, p>.05, but a significant difference between 
detecting angry faces among happy distracters compared to happy faces among angry distracters, t(36)=3.78, p<.05. 
As such, it seems that in adolescents the facilitated detection of angry faces in an ecological display is further 
enhanced by the fact that the target displaying the threatening expression is male or by the existence of an also 
emotional distracter background. 
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Figure 1. The interaction effect between Target Type, Target Gender and Distracter Type for the adolescent group 
4. Conclusions  
In the present study we set out to investigate the anger advantage in visual search for photographs of real facial 
expressions with multiple identities, in preadolescents and adolescents, taking the gender of the target face into 
consideration. On the whole, angry faces were detected faster compared to happy ones, both among neutral and 
emotional distracters, across the two age groups. This result is similar to results from previous adult studies (e.g. 
Pinkham et al., 2010)  
supporting the view that the anger superiority effect is not restricted to schematic faces. However, an additional 
interaction effect revealed that this generalised anger advantage was specific only to preadolescents, while in 
adolescents it was restricted to male target faces or to female ones embedded among angry faces. Trait anxiety of 
participants had no effect in this pattern of results.  
The present study offers among the first evidence of an anger advantage in visual search across development. 
Moreover, it points to a possible developmental change from a general anger advantage in preadolescence to one 
connected to the male face in adolescence. Such a trend would be consistent with recent results of male specific 
et al., 2009; Lipp, Price, & Tellegen, 2009) 
and suggests that the male gender might facilitate the detection of angry faces beginning from adolescence. In 
adults, several studies have documented stronger associations between masculine face features and angry 
expressions or feminine features and happy or fearful expressions (Aguado, Garcia-Gutierrez, & Serrano-Pedraza, 
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2009; Pixton, 2011). It is hypothesised that this differential association pattern is not explained simply on the bases 
of gender stereotypes, but might reside in the inherent similarities between features of male faces and markers of 
anger and features of female faces and markers of happiness. Consequently, if the association between anger and 
maleness becomes salient during adolescence we might speculate that this is not necessarily due to internalization of 
social gender norms, but could be a result of increased encounters with adult male faces as the child and his/her 
peers mature throughout puberty and their faces gradually change into adult-like features.  
The results of the current study need to be viewed in light of several limits of this investigation. First, due to a 
lack of a direct comparison of visual search performance of preadolescents and adolescents with adults any 
indication of developmental changes taking place from late childhood across the transition to adulthood must be 
seen as preliminary. The suggestion that the anger superiority effect becomes modulated by face gender only 
starting from adolescence and into adulthood is an interesting hypothesis that needs further investigation. Second, it 
would be important to compare the detection of angry faces to the detection of other types of emotional faces 
besides happy ones. Last but not least, it would be best to relate data on the attentional advantage of anger to data on 
emotional face recognition and evaluation in adolescence to describe a more fine-grained image of social cognition 
during this developmental interval. 
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